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- FIRST QUARTERLY REPORT 

Reference EC/24/D7 (Para 10) dated December 17,1975. 

2. CENTO is participating in the Earth Resources 
Technology Satellite Programme of the National Aeronautics 

and Space Administration (NASA) of the USA and has entered into 
an agreement to conduct investigations of tectonic and igneous 
geology in six test sites of the Region for which images and 
data acquired "by remote sensors are to he supplied by NASA. 

3. Under the terms uf the agreement CENTO Secretariat is 
required to submit quarterly progress reports to NASA on the 
basis of investigations and results reported by the national 
Geological organizations of the Region i.e. Geological Survey 
of Iran (GSlR), Geological Survey of Pakistan (GSP) and 
Mineral Research and Exploration Institute of Turkey (MTA). c 
S ubmission of first quarterly report to NASA is due in 
January 1976. Till now only GSP and MTA have furnished their 5 
reports on the basis of which Secretariat has compiled the 
First Quarterly Report on the pro ject which is attached as 
A.nnex ’A’ and is being transmitted to NASA. 

ACT ION RE QUE STED . 

k. The C-oyerniaent of Iran in .requested to 

advise the Geological Survey of Iran to expedite submission 

of their report on the project as early as possible. 
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281+10 - REGIONAL INSTIGATION OF TEC TONIC AND 
IGNEOUS GEOLOGY IN IRAN. PAKISTAN AND TURKE Y 

1 . INTR ODUCTIO N 

Central Treaty Organization (CENTO) is participating 
in the ERTS pollow-on programme and has entered into 
an agreement with National Aeronautics and Space 
Administration (NASA) to conduct . analysis of ERTS 
data, through the National Geological organisations 
of its Regional Member Governments for investigation 
of tectonic and igneous geology in six teat sites 
in the Region 2 in Iran, 2 in Pakistan and 2 in 
Turkey, principal objectives of the project are as 
follows: 

(i) to test the usefulness of ERTS multispectral 

imagery, within the geological and evironmental 
conditions of the CENTO region, in: 

a) Identifying, tracing, and determining the 
extent of fault lines, offsets, landslides, 
slumping, drainage changes, and other 
phenomena associated with recent faulting. 

b) Identifying and mapping intrasite and volcanic 
rocks, and their structural and contact 
relationships, with special attention to the 
mapping of ophiolites and centers of volcanism. 

c) Identifying and delineating areas of mineralized 
'and altered rocks, with special attention to base 
metal mineralization associated with granitic 
intrusives. 

d) Identifying geological environments favorable 
for geothermal exploration. 

(ii) To prepare geologic nd tectonic maps of selected 
areas along major zones of faulting and igneous 
activity in each of the CENTO region countries in 
order to illustrate tl s applications of ERTS 
imagery and lay the base for geologic an': tectonic 

maps of the entire region. 


/ (iii) To obtain 
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(iii) To obtain sore information about the relation- 
ship of metallogenesis to tectonic and igneous 
activity, and help identify guidelines for 
mineral exploration. 

(iv) To evaluate the relation between tectonic and 
igneous activity in the areas of investigation 
for comparison with the relationships that 
exists along typical boundaries of crustal 
plates . 

2. Deputy Secretary General (Economic) of CENTO is principal 
investigator of the project while each National Geological 
Organization (Geological survey of Iran, Geological survey 
of Pakistan, Mineral ho search and Err 1 oration Institute of 
Turkey) has nominated one Co-investigator for data handling 
and conducting as well as coordination of research work 
within the country. 

3. The principal investigator, under the terms of agreement, 
is required to submit quarterly progress reports to NASA 
one month after the end of each quarter. First consignment 
of adequate data to initiate ohe studies under this project 
•//.a received by the Coinvestigators in August 1975 which 
made the first quarterly report due in janu. ry 1976. as 
the investigations under this project are to be conducted 

in parts by Coinvestigators, the reports for each part were 
awaited by the principal Investigator for submission of this 
qu'rterly report to NASA* By 29th January 1976, the date of 
this report only Turkish and Pakistani parts were received 
v/hich we re also not essentially in the format as specified 
in . l tachmcnt r D 1 to the "provisions for participation For 
EATS Follow-on program". This appears to be mainly due to 
the reason that Pegional Geological organizations have yet 
to straighten out the difficulties being faced in procure- 
ment of necessary equipment for photo-reproduction and phot- 
- interpretation. 
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4. For tectonic study, Remote sensing Cell of 
geological survey cf Pakistan has reported to have 
used black and white prints on 1; 1,000, 000 Q of 3 
frames falling between latitude 25°N to 26 N a.n d 
longitudeo 64 °e to 27°E taken on 13th February 1975, 

19th February 1975 and loth February 1975 in MRS bands 
4,5,6 a n d 7. Structural delineation was possible by 
comparative study of black and white prints in band 
5 and 7 of the same frames with the help of magnifying 
glass (5x) under ordinary tube light. Transperencies 
of the same frames in bands 4,5 and 7 on scale 
1:369,000 taken during 3rd November 1972, 29th 
November 1972 and 15th January 1973 were also viewed 
separately and^as colour composite on colour additive 
viewer model I^s but the image quality was not found 
to be good. The Ornach-Nal fault' system and mud volcano 
cones picked up on the imageries were comp ired with 
Geological map of Pakistan on 1:2,000,000 Scale and' 
found to be accurate and showing added lateral extent 
of the fault not indicated on earlier maps. 

5. For study of Intrusive and volcanic rocks of Bela 

igneous complex, Remote sensing cell of G C P used 70 mm 
positive transperencies, 9 1/2 inch positive transparen- 
cies, and 9 1/2 inch black and 'white prints of one 
frame falling between latitude 25°tc 26°30 IT and 
longitude 66° to 67°E. The 70 mm. imagery was taken 
on 3nd November 1972 fiee of cloud cover but of poor 
image quality while 9 1/2 inch imagery was acquired on 
iflih February 1975. 70 mm. Tr msperencios in MSS band 

4,5 and 7 were studied on color additive viewer Model 

por separating sedimentary and extrusive rocks 
from ultranafias best results were achieved on 70 mm 
transperencies by a-ding small red colour tint in 
band 4, full green in band 5 end full blue in band 7. 

However, this technique obscured vegetation details and 
cultural features. 9 1/2 inch positive transperencies 
were utilized for preparation of colour composite- by a 
diazo printer using yellow film for band 4, magenta for 
band 5 and cyon for band 7. All throe prints when 
superimposed gave best results for plotting separately 
on overlays (i) physiographic and cultural features 

/(ii)- linear features j 
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(ii) linear features (iii) ultramagic complex (iv) 
mafic complex including basalt, gabbro and aggromerate 
as its separate identification on imageries is difficult 
and ambiguous and (v) lava flows interbedded with 
sedimentary rocks. 9 l/2 inch black and white prints 
when studied under magnifying glass was found to be 
most useful in band 5 for separating ultramagic from 
mafic rocks (gabbro & basalt) while binds 6 ana 7 did 
not provide much tonal contrast. The studies of Bela 
igneous complex were based on colour composites prepared 
from 9 1/2 inches positive transparencies and benefits 
were taken of comparison with 70 mm. transparencies and 
9 1/2 in black and white prints. Field checks for one 
intrusive body (showing sharp discordant contact with 
surrounding rock and found to have dark colour due to 
higher percentage of dissemunated iron) and for few linear 
features were made while rest of it was compared with 
previous maps. 

6. Mineral Exploration and Research institude of Turkey 
(• KT.l) has started the work on the project by preparation 
of a photo mosaic of Turkey in 1:1,000,000 scale in band 

5 and its comparison with overlay of same scale containing 
available geological and tectonic information, l't is 
reported that some igneous rocks correlate well with 
grey tone variations but this criteria to identify volcanic 
rocks has not been found always successful and needs further 
verifications by study of drainage systems. Tectonic _ 
features observed on the images show a good correlation 
with known tectonics and also indicate some new information. 

HI. ACC 0 ; 1 FL I SHMIDT TS 
(i) pak i stan 

7. Ornnch-Nal fault, a significant capable f ult in the 
southern region of Pakistan earlier known to have lateral 
extent of 200 Km. was delineated for 330 Km. upto Arabian 
gen and a >pearance of fault trace of about 8 Km. on ormara 
Island suggest it to be in continuation. Fault traces 
through alluvium were not indicated on previous maps but 
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came up nicely on imageries, probable northward 
extension of this fault shall be studied later. 



8. cola igneous complex was found to be an assemlage of 
uitramafic complex, mafic complex and lava interlayered 
with sedimentary rocks which suggests that this complex 
represents part of ophiolitic sequence. The presence 
of concentric zoned body of basalt, detected bn imageries 
and on examination being found rich in iron and calcium 
minerals may be indicative of oonsuming plate margin. 


( : i ) Tu rkey 


9. MTA is busy in sythesing theoexisting geological and 
tectonic information for comparison with photo mosaic of 
1:1,000,000 scale prepared from black and white prints 
and selection of areas for initiating detailed studies. 


IV. SIGNIFICANT RESULTS 


10. lthough specific benefits from the investigations 
so far carried out cannot be spelled out but it is 
apparent that mapping of intrusive and volcanic rocks 
in the region shall be accelerated and similarly the 
project will yield improved tectonic maps of the region. 


V. PUBLICATIONS 


11. The following reports furnished by the regional 
geological organisations are appended. 


a) Report on Remote sensing Studies in Pakistan 
in the field of recent tectonics describing 
Ornach-Nal fault system by M.S. Hasan, Remote 
Sensing Cell Geological survey of Pakistan November, 1975 


b) Report on Remote Sensing Studies in the Field 
of intrusive and volcanic rocks covering parts of Bela 
rea in Pakistan by M. s. Hasan and s. G. Abbas, 

Remote sensing Cell, Geological Survey of Pakistan, 
November 1975. 


c) First progress Report on Regional investigation f 
Tectonic and igneous Geology, MTA, December 1975. 
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VI . PRO BLEMS 

12. Remote Sensing Cell of Geological Survey of Pakistan 
in its above reports have indicated the need for procure- 
ment of diazo printing machine to prepare colour composites, 
light tables with magnifying glasses and transparent over- 
lay material for tracing details from imageries. At 
present G3P is using photo interpretation facilities of 
Pakistan Space and Upper Atmosphere Research Committee 
( CUPARCO) . 

t 

13. Turkish report at paragraph 11 indicates that they 
had difficulty with quality of photo reproduction which 
they have partially solved by experimentation with develop- 
ing agents and exposure time and as a permanent soltuion 
are procuring high quality reproduction equipment. 

14. Iranian delegation at the December 1975 Advisory 
Group Meeting have indicated that to meet requirements 
of the project they are procuring necessary viewers for 
photo interpretation. 

VH. D AT.. QUALITY AND DELIVERY 

Coinvestigators both from Pakistan and Turkey have expressed 
satinf ction over Quality of data. Pace of delivery of data 
to investigators has been regular after first significant deliver 
in August 1975 which necessitates that period of investigation 
of 10 months may be reckoned from September 1 , 1975. 

VIII. N7CC 0 ? : i IENT) AT IONS . 

U.S. Remote Sensing Coordinator has been requested to take 
up a tour of the Region in February 1976 to help the regional 
scientists to identify areas for initiating detailed studies and 
formulating schedules and reporting procedures. 
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IX. CONCLUSIONS . 

C ;NTO has an active programme in the Region to accelerate 
the ma ling, exploration and utilization of mineral resources. 
It has constituted working groups on Recent Tectonics as well 
as on intrusive and volcanic Rocks having experienced 'eologis 
from .11 the Momber Countries. It is firmly believed that ER7 
data and investigations under this project will yield new maps 
of the region and useful information for directing future 
pro rnmme of these two Working Groups. 
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co mi its 


AitSTBACT 
iBTMUDUCTIDi 

Purpose and scop* of the report 
Aoknow ladgeuianta 

ai’UUIfctt Oil OKKACtt-MAL FAULT bYSTKK OK UkUTHB 

Method of lnraatlyation 
Slgnif icierrt Keaults 

PUB FOK 1* OQHHIMi ^UaTL* 

QOhhtfcTd aBi> t&UOMflKMBki IOW3 
BLP£kLBCJia 
ILLUarHATlOB 

Fig*I Grnach»ttal Fault oy. t«n of Pakistan 
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AbOTlACT 


Remote sensing studies in connection with 
recent Tectonics la Pekis^n war* oonduoted in thiee .‘.i<Tfc 
imagery frames between latitude Ii°0i te 2t°ooN ana 
longitude 64*oo to 67 # 00K, The trace of Ornech-Nal fault 
has been delineated for 230 km an a its behaviour along 
the strike studied, Orrvach-hdl fault is "capable, active fault* 
having sinistrel awvewnt with west slue moving up ana 
^osaibly has a preerogenic history. 
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Hupoea asd scope of tiw »Wt) 

I n« Geological Survey sf Pakistan i»i act up a 
lMot» oensirg Call la the Haadquert ere* The cioda functional 
objectives at thia call are (1) Cataloging, olae ificatioa and 
storage ot tKTb data (1) initiation of research i-rojramr on 
application ot kJfTb data in dlfierant field ot geology 
( 3 ) D ia u iai nation and attention of geological lnfonaatioa 
extracted froa kfiTS imagery for tha of Gevelonaent agencies. 

The Ckhld Coordinator far koacte denning working Group 
approached tha Incharge* Eaaote deneing Call tnrovjgh Direotor General 
Geological Her Tey of Pakistan to ocnduot rcftots sensing studies in 
Pakistan tor CfcWTL Gorki ng Group on Eecant T ae tonics . Since this 
project ms basic significance for application in global geodynauao 
process, priority b as been given to the study and use of eg TC imagery 
The programs of work is being followed in close consul tstion ana 
cooperation of Mr* A* Paran, Country Coordinator an ChhlX* 
kaoent Tectonic torking Group* 

acknowledgment : 

Tne Author is grateful to Dr* M* dhafl itnaa, 

Ur* k* Ishaq Mirsa and other staff of Pakistan dpace -tnci Upper 
atmospheric research Committee for thalr extension of rfamote sensing 
eurfshop facility* 

-.Tub ltd 0I» ukhAOMftii Fault dYSItM uf W U-Tp 
M ethod of Investigation: 

c.K’TS Imagery black and whits prints on 1:1,01^,004 uf 
3 f ruses falling between latitude 2$ 6 N to 2b°k and longitude 
b w C b to 47 °E taken as llth FCruary, 1973, 19th feiuuery, 1975 
and lOtS Kobruary, 1973 in MJii bard 4,5,4 & 7 were .* tudied* 


Contd..*p/3« 


* 0 - 


Trans par enciaa ef mm1« 1i3M, 906,000 of the same frame* 
taken during 3rd Novcmoer, 1972, 29th he v ember, 1972 and 
15th January, 1973 were flowed on Colour Additive Viw or Model I^S 
available at oUPAtfQO Office karachi a The t ransporencies of Mp*o tanas 
4,5 & 7 were studied separately ana alse am in the for* of 
colour oompoaite* The lmaga quality of 1:349,000,000 availed* 
at aUPAkOO was not good* The Black and white prints supplied uy KnbA 
through CuNlO are of high quality and proved useful for structural 
delineation, fne structural details thus delineat-ea were plotted 
en overlay by comparative study of black and white prints in band 
5 4 7 of tne same frames with the help of magnifying glass ( 5 a ) 
under ordinary t»be lights The cultural overlay was superimposed 
on standard 1:1,1109,009 topanap ana Latitude and Lonjituae were 
oerrectea. rinalxy the cultural map was used as bcse map and fault 
systam was plotted on it form structural overlay and final map was 
prepared. 
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31 fmif leant Beaults 



Ornachebal fault la ana of the most significant fault of 
aeuthein ration of Pakistan sad it oauld be classed as capable fault* 
flawed, 1971 has described this fault as lirthar wrench uon*. Auden 
1974, Farah, 1976 dssoribed thla fault to be 200 *m long with vertical 
aid alniatral movements aad cuts recent alluviun* They believe it to 
be generated during Eocene* Abrupt terminations of strike on the two 
sides of fault at 27°07'I : 66° 07 Mi was noted by Auden* It has been 
mentioned in reconnaissance flea logy of Part of «est Pakistan, 1969 that 
oinach-hal fault la ragianal trannonrrent fault, traceacie tor 190 milea 
aru the atra -.igraphic aeparatlon la ;*.veral thouaanu feet with 
west aide moving up relative te east* X ne structure on either sides of 
the faults differ in both kind and soale, they are possibly younger than 
fault but evidently consequent to the sane direction oi principal 
stress* It is believed that Ornach-Hal fault nas a pre-organic beginnings 
Contemporaneous strata on alther aide of fault are of great lithological 
oontiust eves though closely adjacent* Two recant raovoasnts mentioned 
ay haami, 1974 occurred at 26*66, §6*7°E on 12th Octooer, 1973 ana 6th 
June 1974 which had a magnitude of 4 and epicenter at 33 km depth in 
dormlani bay* These earthquakes are probably linked with this fault* 

On CrfTb imagery, the trace of Ornach-Nul fault was pioked up 
•nj lateral extension was delineated* The trace was tracked in three 
frames between latitude 2S°6 to 28°6 and longitude 64 °£ to 67°E for 
aoout 330 in, from south of north* The study for its extension further 
north is oeing continued and the results will be presented in the newt 
report. For a distance of about 220 bn, the strike of the fault between 
location, latitude 2 8°V longitude b6°8'E te latitude 2fe°H longitude 6§°12'I 
has north-south direction* within this length the trace is not straight* 

It is six times CMMtx oenoavt towards east and three times ooneava towards 
the west in ti.r following order starting from the north (28°K, 64°6'I) 


ssfiagf 


Concave oast 
Concave west 
concave east 
straight for 
oeaoave oast 
straight for 
Concave oast 
oonoave west 
coneave east 
conaave east 


for St k at 33 hi radio us 

for 62 tai at it km radio us 
for 29 km at 35 km radio us 

21 ha 

for 19 2 * at 13 km racUoua 
7 km 

far 7 *6 km at 13 km radio us 
for 9 km at 13 km radious 
for 16 ' ba at 66 km radious 
for at 19 a f km radious 



Further eeuth this fault ewe no ■ at b 25 w ana maintains this strike 
direction te e location latitude 25*35'i longitude b6°2'E fora distance 
of acout 46 km. In this pert ths fault trace is cut by t'» small faults 
running in M«*SE direst ion and having sinistral movement. Further south 
thtfault trace is aligned at S 35' w for a alstance of aoout 15 be and then 
it is E-W upto a point latitude 25°32 r K, longitude 66°40'E for a distanse 
of about 15 km. Beyond this point the fault swangs south-ward at 
S 5l°w and san be traced for about 35 hue upto the coast ana than it 

i--e 

appears to enter into Arabian dea. A trace of fault alemost 8 km long 

appearing on Ormara island may be a continuation of Grnach-Nal fault 

(Fig.i) through its probsble trace in the aea. In the northern part, 

north of Hatargangi the fault shows branching towards north-east 

and north west at ashte angles. Branching is also observed north west 

o 

of be la feeing south and making on angle or 35 toward the west. 


itnoth r fault system running psrrellel to Ornach fault includes 
dingol ana nrra faults. The trace of these faults is not visible 
oontinously througnout their length as shown in Fig.i. branching in 
Arra fault is facing south. 


A iault with branening facing dk and aligned in Hs-da alrection 
was mapped in Carr Hills. A major fault running ME-dw passing through 
Pasht loti was also picked up. branching in tne northern part of Pasht Loh 
fault faces north. The traces of ether nailer faults are aligned 
generally is N-o direction in the north of Latitude 2b°ll, whereas in th* 
south they have east west trend. 


Muq volecnoa near Ornach fault sone were located, ihe conees 
picked up on imagery are marked in the map. The cones which do not 
show up on imagery have net been snown* 


It may be pointed out that the map showing Ornach-hal fault systens 
lFig-1) has been c emptied entirely with tfte help of imagery and no 
correction has been made on xcoount of previous data. The faults shown 
on Fig.i were oosipared with 1(2,009,360 Geological map of Pakistan and the 
results were found te be ezmeptlekally good. Host of the faults were found 
te be correct and accurately picked up. The trace of major faults passing 
through allavion was net shown in ths previous map out it did come up 
nicely on imagery. Fr» previous record the length of Grnach-Mal fault 
is stated te be about 111 km. luriag present oompilatlon it is traced for 
356 km and it might continue further north. 
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(e) Study of the northern extension of brnach»Mal fault end 
sake field checks* 

(b) Study of tirther fault aone and make field checks* 

(c) Study of ChuMn Fault System and make field o necks . 




CLiKK'sIffj AKP k&OUHKk KD^T 10 HS i 

(1) A dlaao printing machine is r*-quir ed to prepare colour 

composite to help in locating the fault traces enhanced by 
vegitation pattern on either Hues of fault* 

(k) Two magnifying glasses# fitted with light tubes are alee 
needed as these are not a'dilurle in iMkistam, 

(;}) overlay material available in nristin is trans 1 ucent a 

Tranapaient quality overlay Him is need for tracing the 
details from imagery, 

(4) 70 am transparency of Pajtistan may also be supplied 

preferably of the same date c>na time <*s tftafc of clack and 
wnite print out. Tnis coula oe stuaied at wUlnhGO Office* 
karachi on Colour Auitive Hewer. 

{5/ Negative transparencies may also be supplied to help 
in preparation of black and white enlarged frames. 
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The«e typae ef lmi9tj .'niMi *hi«h lrcl.ina 7 ar v«lt!v* 
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traneperunelee, 9 j in* pwdtiae traaeperarolve .uv- 9 ; inrS Sl«* 



air* vhlt* print# wart atodlari. K 3 S band t* ? and 1 or 70 ore tra^apAraanr 
vae studied .«» Mini kdJtoel Tls*«r >'<oc *«2 >, for •mp# retire ra^urantary 


*«d extrualve rack# wltt ultraeafi®, in* beat raav lta *er* ao.ilevert 




by »(*■• ir% ■■ell rad colter tint Jn band l»« full yreen colour lr b-ind 
S ®rri full Muo ool*wr ie ■*■# 7, llthouf'n thli • 1® '’if <*r«rit 

•“roe nomei preparetlan a» tolrmr oonpaeit* ot. It ®herr nd the 


V 




boundary of u_ltr*t*fi» altJa »ur oundin* '’ouk®. ‘.hi* prooeee 

olaeurad tba vagitatios data >e vhioh acquired *-lu' ti”t. Cultural 

.I . . J _ „ 

f«.*bura® w*re also *na*ed r 5® n) » i-worj -®e uarar. on ?nf lev' 1 


•war, *a uarar. on 3 rd liov * 7 P # 
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re® of oloud o o**r, but tba i*J|» ou»llty net food. 
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i&aok and rdit ■ iaia#«rj -riot* of t a ®*r» frtme on li 1,000.000 
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% I it' ■ » a — L k - « , ija® ... 


Milt (9u* * /»*) ^*k«p ^ *#t>i '"tfavutrr 1^75 sn* ati:«!l«ri .m'*r 
■agnlfyln* glee®. Th®#a . rinta tr® exoe l«n*„ in -nudity. tw 5 
«*e f cund to h® *o*t t»«fu- .'or «ap«ratlna ultra-aifle with oaf la 


r*>«ka VKabtro and fcaealtj. ’b* -»«a band »«* fu.nd to b® th® b«®t 


’or ® twiy In® ear iw>rtarr **t, •’■a* »nd ®tT\ic*-uri»l Natalia. Ra»d 4 end 


7 did not provide ®u«i too® oeitraet Wtwae* t)tr®-cafic and ciaflc 
- •aka. Tbtta ^rirrt* ware Voat rr cr Dear, if yi ->* t l Ul! H.t %n ">en aa 


overlay *e* laid aoat of Vba ''•tile *#rt uaakad and it N»oa»a 


iiapoa®H la to trao® tha f«®tur* Vh* ovrrl.*y fll* Uin* (Mar! la 


tr?»nBluc«f.t. 


Fo«ltiv® * r®neo*r®r>eia* of ^ Jtlj yx>, <X? 
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colour Mar««lta iith hrlp » f ila printer. Tallow flla waa 
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a«ntion»1 tbort w*r« «Nd for oa*par*ttT« atv-iio#, 1 t< dif r-r t trp*» 

CQ 

of future* voro pJottod Mporataly on ov«rl',yi •" c>. lnclo*« i t U vhyt* 

•ik* omitural fMturM (2) llMar f«»twr*« wft. on cool b* f null (j) uHrml 
codploi U; a*flo coMplm (Mfcioh Include ^ Ut, faVhro and v** lo«»Tbt*) 
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(50 Ur a floM iat«rfc<di«tf with »«dliM»niot7 rock*. 
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dose of tho magnetite groins «n altered into hmamatite* Fyioxene phenomrystm 
or* altered olong iora«r into mhlsrite* mm phenooiycts which low been 
completely roplaood Ly calotte rammsble In outor boundary with feldspar 
oryotoioa The oltorotion to oo complete that it is difficult to identity the 
nature oi fe Ids pur • Tho reasons that this igneous body attracts bus oat* to 
attention is its sharp discordant circular contact with surrounding rooks, 
daxfcor colour doe to tho presence o f higher percentage of deesiminnted iron, 
ana having pthenoorysts of f urramagnesixu Minerals* 


Linear features al/iged against trie strike direction which shew 
displacsdient were plcxcd up anti plotted* lew o t U.an «er cneckea In tho 
field ana found correct* tfest of them were compared with previous -laps and 
found to o« accurately mappua* 


The as^eabloge ei intrusive ana volcanic iocas discussed slots 
oen ot classified as ophiolite in Ti*^w or the character istics of ophiolite 
segusnee agreed upog in » enreee Fee la Conference on isphiolite* in 1872* The 

tnree uemplox roik t; r H foind in the area are ultraiaafic cou. f lux, mafic 

% 

cao (.lex wnidi incluas basalts, sills like uodiee of g<>U.rc t agglamsrate, 
ana pillow laws irtir layered with sedimentary rocks* This xsseftbledge 
ia believed to be the remnant of oceanic crust which was abducted on the 
continental edge of inaien plate within the sons of convergence. The 
concentric boned cody of beselt* rich in iron end calcioL minerals u ay Joe 
indicative of consuming plate margin as described oy hoc res 1973, 


tuho FLfc Hit (X.f lNU 


„ auplvtp the interpretation of LhzJbela igneous coa.-lex with the 
neip of fciwTd imagery ana raake field cheers to confirm the results 
wreie feasible* 


oturt the interpretation of tiuslinibegh igneous complex ana 
fiela cheats to confirm the interpretation* 



ou Kikte man ifEOu^KAp iioua 

1* f ala so printing mao him along -with santitlv* printing fifes 
in yeliov syom and Magenta coieur m.*.y be pioviaed as it was 



found to be advantageous to work with colour composite 
transparencies* 

2* Two magnifying glasses with flexible arr and fitted with km 
tube llthts may Ms imported as these ar* not avail<<bl* in 
Pakistan* 

2* Overlay material ova liable in F'akistan is translucent and 
.sacks the details of imagery when laid for tracing purpose* 
Transparent quality overlay film may be iroorted. 





4 a 71 ■ tmaputadta ef Pekieta* may «1 n bi procured* 

These should be «f the mmm data and tiae as that of black and white 

, * < 

priataa The traaa par— ala a will toa atudied oa Colaur Additive 

. ' ' 

Viewer la 3UPA*OCO effiee at Eareehl* Tha etuay on viewer will ! aip 
in the extraction of rule nation aors accurately ua certain feat urea 


are enhanced by adclilf different aolauxa of dirr^rt-nt intenaitiaa 
in dirferant baada of aaca l*ag«. 


$• negative transparencies may also be p roe urea to nelp in 
preparation of blaak aad white enlarged troae* . 
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EXPLANATION 


AGE 



p o rma t i on/Gr o up 

[%.**•• r * 1 

• . , 

,11 iv um 

■r [ 

r- S rj 

sub uecent 

parh Group 

V V V v' 1 

(Bala volcanics 
and sedimentary 


rocks) 


Lithology 
Sand and Silt 
Gravel, S '.nd and silt 


ge^ent 
SuV -decent 


Lava inter-layered with sedimen- 
tary rocks. Lava is basaltic with 
well developed pillow structure, Cretaceous 
grayish green, olive or gr -^nish 
gray cryptocrystal line , sedimentary 
rocks include limestone and shale. 

Limestone is cream light green, 
weathers to ye]lowish brown, thin to 
medium bedded. Shale is green, buff 
orange, blue gray ,ferroginous brown 
or black. 



Basalt inter-layered with agglomerate 
and sill like bodies of gnbbro • 

Basalt is dark grayish green, Cret 
olive, greenish gray or dark gray 
on fresh surface and rusty brown 
or greenish gray on weathored 
surf ace, cryptocrystallinc Vith 
feldspar laths and some oli/ino/ 
pyrexone crystals .Agglomerate 
consist of sub-angular to sub- 
rounded fragments of porphyritic 
volcanic rock in a basaltic matrice. 
Gabbro is in the form of sill like 
bodies. It is equigranular ,holo- 
crystalline, medium to coarse, 
grained, felsic and mafic ratio is 
30: 60 to 6oj30 


Bela Mafic c 
•omplex 


por. li ultera 
complex 


Discontinous peridotite bodies, cretaceou 
highly surpentinized, greenish 
black, coarse grained, olivine 
predomin nt more than 85percent 
with accessory chromite, rarely 
shows priliminary layering; with 
xenoliths of recry stalli zed 
limestone, contact is discordant 
or faulted. 


Limestone with subordinate "\ 
interbedded shale and few 
sandstone beds. Limestone is ) 
dark gray to black on fresh 
surface, weathers to light 
brown and blue gray, har<l, 
compact, beds variable in thiclo 
ness from few inches to f ew 
feet. Shale is light earthy 
brown, ferruginous.brown^earth 
blue gray, grey and black, 
weathers to light brown, blue ' 
gray and rusty brown, hard 
splintery and calcareous, sand- 
stone is light brown, reddish 
brown or white, weathers to 
dirty white, pink or cream or 
light rusty brown, very hard 
and comp .ct, beds range in thic: 
ness from 2 to 6 feet. 


yindar Group 
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